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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a means of 
accurately determining an end point of processing in a 
CMP process carried out through a mechanical chemical 
polishing (CMP) device. 

SOLUTION: A polishing pad 18 for a CMP device and a 
method of manufacturing it are provided. The polishing 
pad 18 is equipped with a coating layer 22 possessed of 
a polishing surface and a lining layer 20 adjacent to a 
platen 16. An opening 612 penetrating through the 
polishing pad 1 8 is composed of a first opening 630 of 
first certain cross-sectional area provided to the coating 
layer 22 and a second opening 632 of second different 
cross-section area provided to the lining layer 20. A 
substantially transparent polyurethane plug 600 is 
arranged in the opening 612 and fixed to it with adhesive 
agent 614. 
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TGl'jy^gBe 0 4 <h«tT*,^2 0 t©W©WI»fc. « 
«»J6 1 4*tjf UiiSn^. *fflT»cH«. S«^J6 1 
4tiH{t;LT, ^5^6 0 0**BBP 6 1 2 KBJgSft 

[0 0 2 1] X7'JcD^-fli$^#-r-5fc4<)(C. 7)?iJ.y-> 

>trny k i 8 0M12 2 tc^=&^ofcoaa?L6 2 0 

£i3:ttTfc«fclA. dtl^<75j?|^^?L6 2 0«. Tffl'J-/5 
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6 2 2T^t*^tl-5 0 Etc. 2giy7^6 0 0OJ:iS 
6 0 6 ttt«^^^f«£^$itCLT*3<. 2 81^7^ 

6 o oommztem-^Ktefrtfft&vu^cDX', v— tf 

-fc*-A3 4£itS«k?&X5U<D«ffla<&^. n >^ 

§2 2CD±®2 3«WIMI**"r**«. 2 81^7^6 0 
0<Z)±®6 0 6 fcSlofrtlTSirf -5. L*>U #'J^ 
l^>imtfctt0>tmfc:<OT, ±M6 0 eco^fctlz- 
lf-HP^IfS 2«ttfiK?i&t*&#£#*.&^. 

[0 0 2 2] 2giy7^6 0 OCioTSiSnsl 
14. V— tf-f-A3 4£jg-5. T^t^JL 3 0 ±^.© 
X7'J«a^±tS. ^7^6 0 0(1 X5'J4 0tC 

U y H 1 8©a«i:Ri;a*T?«At5. ? 

JlJP * 65 < JC (' I? L T 6 tl5 . 
[0 0 2 3] f^B)B#(Z«. *f!^fC«kSCMPSe«, 
U— tf-^fb^SOU— *f— tf-ASr&oT, £x- 

fc^SWS-r*. £<D:/a-t:7. 134 £#M 

L-ri$29rf v— tf— tng^-^4 4. e-A^y 

'Jy^4 6, 4J ±tflft*D«4 8 **, — 3 2 

»Kwr*jwnEijiws«aiw-r*fcie>Tf**. 11:. m 

l[CDfc*fC. EJS'f >-tJ--h 3 8 SgiltfffltSi 
3© (A) ©5feJ6»«£jRT. 49lft. 0*£tlfc#te£te 

"*JtU— tf-HFMH-3 2 0«#*«»li>b?UBT*a. 

wr* tf— A****-a-afc«)K u— if — sns 

[0 0 2 4] 84 1:5^51:. U— tf-i n U * 
4 4lt k'-AX^U 7^46 OT»l:A»t5¥fTl/ 
— if— tf— A3 4£§££f -5. tf— A3 4 (O— SBtttf— 
AT. "/U -7^4 6i5^-f >-tf— h 3 8^IoT£St 
-5. t*-A3 4©r©SW >1f- h 3 8cr>±J$£j§g 
n^t, t'-AttX7'J4 0itI^TeffiLT'5i-A 
14©^®H3fc-5. ^x-A 1 4te, 0 5T|¥b<^ 

152 (T&*5^S i 0 2 ) £Jt^„ 
[0 0 2 5] ^x-A 1 4t'^fc-5flfrE— Si5c75f-A3 

«f-A5 4^Mtl.. L*>U -e<D^(D— SPfc. 



-a 5 6fr*><Dyt<D'pu< Lt^< *>fr\-m.{t<®)m 5 2 

*IoT»^W$n, Sg2<Z>E*tt:-A5 8Sr^-T 
SHI t^2©Elttf-A5 4. 5 6ft 

WLT, ^fiStf— A 6 0 ^©*§£. 
ttfiHffiti:. ±tLTSft*15 2 

[0026] ±^jg^iitt. m-<DWnty>m&m-o~> 
-ran a. igft^B, mtcitz 

[0 0 2 7] f?^E4^#M-r^t, IfSl <hMI2©,R&f 
t:-A54, 5 8 (0 5) h*— A 6 
0#. X^'J 4 0 £-f >+t— h 3 8 £SoTk*-AX:/ 
U -y^4 6©±gB{Cf?^gS-r-S>d<»:^?>^-5„ tf— A 
7^7^4 6(1 Mf-A6 0tf>-gB£&£lg§4 8 

[0 0 2 8] ^7f> 1 6 CMP^otX4>« 

>^Tf5©li, U— »f— t— A3 4*<^x-A 1 4\Z 
^TcZiiglzmZtlZ. fig&COte, U— tf-tf-A 3 
4^7L3 0 &M)&l'-C&ftmzfciLt>tL2>t£! l $. 75 

tt*©»tt©ifi»-fc>u-A««effl-e#sfc**5. u— tf- 

(C^-T*t. ?t#jg|gfMir >+t- 6 2 (fi»JA«LED/7t^ 

if 6 4W7°77-> 1 6 C0H-miZWQm?t>nT^2>. y 
7^6 4 0DUf=tttfi:®tgStt. U— tf-^^3 2^ 
601/- tf-f-A 3 4 3&«jfeCIttKUfcSS«ia6 6^ 
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-b>-tJ-6 2liX77 : -> 1 6<D<£t-\Z*iVTU— *f-*& 
fh3 2Otta3EFI«lS»«fc«0#»6ns. 77^64 

9tttt£*l3. 77^6 4»I$I1 «8l6 8 K«fcoT 
K&ftJgSttStf, 7 7X6 4<DIEttfc:g£tt. 77^ 
6 4^t>-!t6 2t;,toT^ttiSnTU5TOf . V- 

■•fe^oy-fX^iEflt*. U— If-HFWH- 3 2 ©jg 
fttf^t^TiitS. —M, t>t62^m 

[0 0 2 9] {£g-fe>lHI*t«:4£^>T, -Ji-A^l/- 
if- tf- A » L TJ!,f# S «JBT * -5 «* K U — *f-=F» 
SH§^£1*>XU>XTt*S7 i -*iK*->X5 i Att. d 

5t)©flttD. {tot, ££Ti¥iifflfcia^£fT&:b£t 

X£¥J^fcT&;i£fc,£oTS/Nlt#&#£n&. 11 
© ) -f XtetS * ftSH*«* 0 . Mtf^f^ifx- 

M©^®T*fe£,, ±fa©SBTtt, 5&gc©ifiS£X7 

■torn c©wffl pj«&^M»a*»Tra:^t) 
tcf uffl -c * s km £ j@ 7L %> m 'bmftmm z -s. a* t> 

[0 0 3 0] CKDPBlfitjtf-rS— ^7f 

^it6 6' era**, -r >u— 

JEJK-r-S. 77^64' Srt£3gbT\ iDgtffl 

IT, V— tf-T*W-*«OKTO0CT 5^7f>l: 
Ifc0tttt-5;:<t:t>T-£<i>,, d©l§^. X^>©Tl::iF 
*«-SiReT*±5CMP8ll*BfeigL!tttttltf«t6«c 
tXc3?u ^»ff-*>6©(*tt»fg^©;i/-h*«pifl|-r 

[0031] -j^T-yKtmcDtttmmmfztf. m.mz 



te£x-A©iia&£jg*T&3SLTtt&S&t>U £>fc 
iSA. it £ * tc 5 s - * It > X U > X £frfc o T \tU § & 

^X77 L >icKo#(te»nfc^n-*-y->xu >xt£ 

SP$Wtt, #'J -v->>X7Vy HO»6«>*Sfcjaa»CJ: 

[0 0 3 2] ffiot. 7t^^£x-^iR*«»R?F^5#-i) 

X^^X^liafeSrSAT 

10 2C*5^T. !f— =F»«-«**«. X^^>W& 
(HlgTA^T#-57 :: -^JRm^F B 1CD^(--y->X>J >X£ 
ft&. ^tC, Xfy7"l 0 4<t 1 0 6-C«U -9->xu> 

Sn. ^©«#te#SB1gS'n5. XT77"10 8 

tnom ^vT-xD^umzmn^y^^nm 

mmt-mtzmzuz. *«?x>x;m#p B w, m&v^ 
m'W>7)mr$\zmv^fr-£ti&mx.2>m-£;. 
xi i 2 \z7sk?& *> ic, B**nfc««-«*««si*n 

©, X>X'J>X, salt. «*X>X;i/^th 
X-^iR*^ffi«. IfeaiaJK^, V7 h->xT7JI/X'J 

mm\t^x-$>v, se^T«B§Lfe. k»^x-^>r 
mjj&w. &(om& j $'-77 9-><D®tfc$(.(Dmizm&ti. 

•fe>-y-«iitcM«ra»^i4. x^7 : ->iHife&«^k-r 

[0 0 3 3] ^figtf— A6 0*^Lfc*i}IH^l t^2 
CDKMt'-Atr«fcoT. 04ROt@5 \Z^-?J:o\Z, & 
»»4 SOffiBTf^F^BfeSn*. JBliJB2 0Dtf— 
A^S^fCl^ffiO^, -£-*lSte#j2n§§4 8T'@7vfilS: 
^D-5>„ — jaqf-AWfiC+B^l 8 0° 

t. tnss*»S4 8-e«/j>«££i;*. i^K«t*- 

»IS§4 8j6^(Dff^m*«, SE{k!K)^5 2©JP£*<CM 

PXn-trx*(ciiS'>'r«»(c-3tiT. ^©j?$<t*tcjM^ 
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matnt. 09© (a) t (b) ©^x-e^-rj;? 
\z. jE&WLmzmt-rzztwmmistiiz. 09© 

(A) 0^7711 BSffi (xM) fc»f*. ^yzf)v 
MM + ©tfe»*«#©«a-iB« (yfft) 

S«f'3>7i-/M:»l/TCMP7 r DtX*«3ttif*ftfc. 
09© (B) (5^7711 09® (A) 0^77*^© 

TW*. ^#«^©J13»J«> CUF-7nH7,mztt®ifl 

mt®mfrz>w&znz>mmz&-oTn>hu—)vzix 
z>zt\z&s-r «e-?T, ^rw^y h 

\zn b#tt «k o v x - a izm*. e> Tft§ ©73^, 

09© (A) t (B) \ZZfay h^nfciUTjff 

-lf-A©a*ffiWI»ft. n»3«{k«M©JIB«T*T» 
-5. *><U, 010© (A) Kr^Lfc^ffiSr&oT. 
CMP^DirX*. -€"©«T?. <h*nfc*tt©m<t;#lg*^ 

^ <t # t «t t> ttk £ n-s t*-r ^ jirftftt* •> > h $ n 

ci**j*na*m©jp;£j&<. u— y— tf— a©««£>> 
x-/\©^-fktig©B»f^e.^$n^>„ xf 

a. 7 : -?mmz&~?T7f;2nz>-v-'i ? )v&t. i-im 

y2 0 8T-«. m3ki<nz>mi<i>mik-*'<zftm<z>ttm 
mtsizmv^fr^n&mx.tzi:%. tccMP^ntx 

[0034] 

0 10© (A) ©Xt7^2 0 2©ffi5fHSi57i»-* 

■r«k^ic. iu--f *^©»j£«#©s££»a*. ^-n-^n 
©^oiibT7j^>h$n^. (-rut) 
trn'bm cruti*>&) *fc«^©i£©^n 

xf7^2 0 4m iu--r ?)i>*izmix2ti2>ttmm 



£*#£>h"rs*£. -^n«i-y--f ^;u©i/2icffi 

3f •&©-?. ^;P©fg^gC7}-©F H 1tC^*$n-5^t 
4£lJi ©»££#© -5 H-ff^tlfc 1 ■»»■•< jr;KOBI$ 

fCl/2£»tt3. ^©*ffi©3S0©X7"<y^«^©* 

£Xt>&a:v>. ^©f^#^fe©«ifi§i^m«. -tH-^© 
— gB#©fS£&KCMPX > o-fex£if&TT£-5, 

ftoT. &#©&*****«, *}£©*£, 

[0 0 3 5] CC-ClttB^L^ffiti. U-firJKO*»S 

fe«^©4"^T-«goii^T. *a«©«»*«»**n& 

*>§^£fc5£-r£t>©-e£>3. ±fBfC^I®T-5 
■k^t, »*»tt«##a«««***»t>l4afr^. ffl 
it \Z <fc o T « . d O jfe«-&*f»|Si!56 «fF§T* & ^ fc*^5 

fii. #ajii**«»**nfct^«*n-5«fjft-c*w 

MilOffl (B) <C^-T. d©0*^^^-5J;5tC. 
IlXf77'3 0 2H tttt«flH»<f>®&*«&&<Mi 

te*-©tt*©gB#£&fflT£fca>fcbn&^) . ^tc. 

X^-y^3 0 4T11 ? )MDMm&ft<Dm\zm4x2 

tiz>$tmmoimv&jjmz&->x8:fe2tiz>. ^t-. x^ 

T-5o *fflXf7^3 0 8Tli 7t7 - 7'3 0 4Tth# 

L5l^tl, 380©l&*J5£#*fe££tl-2>.> ^iaf7 7" 
3 1 OfH iCSOW^HSSfOllilSTi 
L . ^7 191: £*nfc*tt©B#ffl CMPya-feX^^tt^.^ 

[0 0 3 6] lx*»Ltt*t<5. aBT^^diilC, ^«lg| 
«^©«^, «£oT^*j!S«jS^> CMP^n-feX© 

SfC, ^-©ya-tXA^OjI^tl-S). dot, Z(Dfim 
©SIO©f^ll(ileration) <h^:<l^titc, 'Jk\Z%*.-?% 

m-xm. t ffi/htt t ©p«s ©«r w**«^ * n, n ©h*m <t 
to-s 1/2) ©wfcK»**n*«»j»a*«ajeWfWKJ: 

X^-y^S 0 8 T-«MMT^-r«t 5 fc, T^TW^fT-r 

jp^^eiiLsi^nstjcftjt^tis. ci©7jte©^-© 
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T, SOroyntxWslH tfc»§§«*t© l -tJ--f i?;p© 
fg^#©fg£©s«KBiri?£ns. ;r©f££i«. jk 

5iT-»i$tl5. 1 2 {C^f<t5tC ■€"© 

Rf,tT*CMP7'DtXj!|i||7t5. ^iff^JP 

©^ifrtt/h;*^., ft-?T. CKDMft^ft (forward-look 
ing method) «. f&M<DJP££itt£^x— Art>6&|c£-r 

[0037] c^-etaB^Lfc^^^-^.Mtt, WJifcio 
it ©» e. frumw *n^> -?5> > ^ m <tw> v x.- a k-? 

u--f x*©«* &*ffl**a«**-r^'f (dies) £^-£i*><=> 

#m^9fc¥X/h£<&£<®fa#&3o 011© 

(A) ~ (C) tt. (W»4/W->*I«!>i-/M 
4fcA6>n*, ™i®7 8, 8 0, 8 2^5S<tft 
S 5 2 ©^®#®gtf 7 2 . 7 4, 7 6 ©-fe •>> h <h . CM 

SB 7 2 ttiti&ffl/h^T-, 4#^gJ5 7 4tt+IHHM X, #ft 
SC7 6tttfc^M^T^)-5. 011© (A) te. #Uy 
^>yiffl©$rS&gB7 2, 7 4. 7 6^SU 01 1© 

(B) ttJp'J •y->>^7 P D-tXCD««+F B 1©!}#mgB7 
2, 7 4. 7 6£^L, 0 1 1© (C) tt#D-y->>y 
yn-tX©i^7P B 1f^W#^7 2. 7 4. 7 6£^t\ 
0 11© (A) T«. /J^©t#3&S$7 2 

#8HtSB7 4. 7 6£Dt>¥^j£S?T/h$<&£. MfC 
+ Jg©#®[gl$ 7 4 7 6 <k <0 fcf^aST 

/hS<fc*. #^357 2. 7 4. 7 6*«'hS<&5M 
fc. #'J >y^>^^ r D-fcX©Jtff iiPk\Z&'}>-?2>„ 0»J^_ 

*». -©>£««# u •>->> : y^n-kx©r 9 i»c<£T-r'&. 

ftoT. 011© (B) «. #tfcgB7 2. 7 4. 7 6© 
S3*«P«fl:LJ&«e>5tt«S*U 0 1 1© (C) tt«f 
ma57 2. 7 4. 7 6*t»*WC¥fflfl:bfcttJBSw 

dtt£©jSS£«^r:LT^.5©-e. &«f&gB*>S£ 

T. S-!f#®gB7 2. 7 4. 7 6*^©t^T©I*Cg 

[0 0 3 8] U*>L/«c^e>, ±8BT-itLfcJ;5l:. 4# 



gfcgB 7 2 , 7 4, 7 6©#'J7 ->>^a««, 

7 4. 7 6 K«fcoT£j&£ft£^t'-ARI!©fi:*S£Jl 
i6^©^tt-fcfafcjfi#<fflr6)*^-5o ■?■©<**.. £ffc=F 

•5. ftoT, ^OE&^fi^&Sofcfr Soffit" 3 

©lEK^Kj^lg^tia. ^©IE3£^IW*SgJl.£tt& 
<»:. X^-y^4 0 4fC^-Tct'5('. CMPf0W7t 

[0 0 3 9] 01 3«. CMP#Mg+©A^->J{lS^ 
Cx-AirKLT©. «?BCJIfr*tttt««^Ofi«S 

^□■y hL^^^XTag.-s. ^©y^xwfefiSictefflS 

5fe©«^ffifC«jt^n-5©T. 0*©. W-ZlZjjyhtS 

PJltf%32 5 O^©0f^<&a-B:teii6T^-5© 
tS<#j&>-5. Ctltt. A^-^SS^x-A^g^tcsp 

U7W-f a • <>»n$£ 

«*i*7-r*fl9K, i-y--f ^;nj(T©igji*w^Ta^ 
<t^-5©tt. ■ent-«fct>T. ^(ci7x-A^®© 

-fX*^lf)^*^-«^T'«^<, 

A^Ed^cr</h*©«^^^fc^*$n2>. 
©@S«, 2tr<^;p*t>. i*-f ^;^©«Sita* 

©iM^fFtt^CtS. ^x-A©^®^e©5€^« 
x-/\d^S<b$nfc«. CMP^Dt^S»7U5 

h-tzm&iz itJ--f ^;u©^*ifiF*bvstttmA. * 
ne*«c£tfT*«*<bUtt&t>. SMC. ft^^# 

^T*^^. H^t^x— A«ffi©W©K 

•fex<&^7-r-5.saicf5j-y-'f ^;^o-c#^©^^fciHi^ 
[0040] v— tf-^F&mfrznmmj^imffi.izm 
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7;^UX\k£<£oTfc£*Wj::bft&. ^©«fc?&# 
mt*m&Wf?& 5 , 0 9 7, 4 3 O^BJJjjgtfKBfl^;**! 
T*^ ^CT*fcMM^©^SE£^Tfc5£#fir&fcnT 
(^5. HK. ^©^©ffli&jfi^T^UXA (curve 
fitting algorithms)^iJfflBltlT$.-5. cn«b©;£ffi 

ttsicw^id^^ofctSMttFn*. -as©*** 

[0 0 4 1] jfcl:i*LfcJ:5i:. ^±fflA^->j?i 

^ft^^^Bg-r^Mifii^fe-s. sa*t-fxo#»« 

#a^K£oT£b3^ffl^©ffi#&M«ffc£ftffl# 
iaa©T^{i^j£#£I&0l&< d£«^T&-5. - 
[0 0 4 2] £)18s, {S-^a&SWffiK:. ^(interest) £ 

- >fiiSftfc^-f **tttt§m-fc c m p ^p-fex £i£ 
d © C M P •/ a -fe x 4" tc a ftfc&Jog§«^«ra$n © 

[0 0 4 3] ^i-AOCMPjHti:, -e©^tr. ^ 
-f ±©#je*lifr*>«flsi-»M X©#5jgiOU--/©±©&K 
JV a £ n > h □ -;i/-T S ±.ttt&zmft? Z> 1ttb 



&ft«:WXf7^, 01 4fC||bTI«BJt-^«, 7f7 
^5 0 2m »&t&S^K#?ar5t©Jli£fi:£8f 

So :©Xf'ym Jl»©A>KAXX^;l^8:firT£ 

«^*©«*tti«/Mi. £;tte-£-©j$6©«*)J©5g£© 

^©s^gc^ .no ©wcu**;* 

n^WWCitt. Xf7^5 0 6T'. M£^ftC,koT 

*nfc#»«*a««fiBiTi*-r«ciK:«j:t>T, »*a 

^£^aj?s era**, ^*anfct#, 

*^n. aooiiss^sns. ^tcx^^s i 

2TH d©SI 0©l^*jl$^Hfrl2©^*jiffiT'S>Jo 
X, _»7STfcifn«W©«HIIICMP^n-fex*ttW--6 

— fi. j5o©B#p B i^»:matis 
^n-tx/W&oigans. seot, c©^©e«j©f^ 

il (iteration) X.\Z%$lT Z>m±m. i@ 

KJcoTf^ansiM ?;P©SB# (T/«cto^i/2) 

«. jg?m-c^-r<k o \z. -r^T©$tff-r-5MiDiibf^^ 

frnzmz&feznz,* d©*fe©^-©ffi©gl5^tt. 1$ 

T&£*IT> JS0©CMPyD-bX^r4* { ft^anS© 
T, f©S:3;^5&V>. d©f^H«. SOOCMP^ 

Sn5. Xt^T^ 1 4tr^-rJ:3l3. f©i,STCM 

[0 0 4 4] ftKS^ £3 > h D-^t5±f35ErStt. 
@10O (B) T'^-rCMP^a-trX©i^.^$^-r-5 

[0 0 4 5] Hfc. U— tf—tttf1fi9&£T& V— tf- 
hf-A©b'-AilS <"i-JMr&X#y h) <h^fiSWfJ 

fc»ttt**^it>Eca@sns. 015© (a) t 
(B) tc^r«t-5t^ iit*-A8 4, TUio*>mmm 

A«. J;t^1ST*^©^-5 t*— A 8 6 <fc 0 
^x-A©^ffi^d^/hav^ i©8J1if-A8 4H IE 
♦if- A 8 6 «t0t>^SiHlCi9 0(C<t-5t5:a CTtt*?* 
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k-A8 8) *£.tt%,^o t^o<D\Z, j£t§tf-A8 6 

tf-A8 6 0JWSL^. U— *f—¥-Amitm%\V> 
[0 0 4 6] f-A^^:lcS<D*^lC-&Sn-5B#r B 1 

UTtt/«c6&V>. MIC j£*gtf-Attjffl*itf— AJ;D*> 

5. Z\<D>K&.\3.U— *f-^FW§tfr<b<DU 
— tf- f- A©W^$rti-r d <*: IC J; t> TSlIETif -5<D 

[0 0 4 7] I/— tf— tf-AO&fitC^X^Tte, itsS^ 
StU. H©SS«2oa-3T, SIC, J:0fiV»«fi 

»o»»*H8*-r«?ri6tt**k/h»c-r*&«>K. sum 

[0 0 4 8] K^-f hU— tf— tf— ASrjg^fcf, 

[0049] $&2<nmi&Mm 

-5. *MfoT. CMP^X^AjWx^jIOfe 

[0 0 5 0] ^-|45)SIS 



£<g;T-r*C0T% £x-A£&fl!T'f!r&^J§^;&-5>. 

mo)mmt^t£K>mv^m^t)^\ as. itmmmft 
<nm?5\z-o ^x^mx-^ z> o 

[0 0 5 1] ffe*te. y>>^tplC^&MCJ;oT 
MTSflMHSftft-rsctsa^bfc. ±E©i:5 

^(Dfefrfflmmnommz. ^x-a©3i®:£ 

#T tWctttf »J y -> > ^g© jp £ #f b t t» * a> £ 

[0052] »««fli#*«iKton*asttTEoaor 

«. ^x-A«ffi$^^TS^^)«m*-tf>7 p, J >^ 

-r-s (^fcttm^s) . emu. jHu^->>^4 j . 

5^>t'i'x-ACDrl#^|5iebTt3D. HfC^x-Afc 

U v z/>{/*<Dm$:&2>Z.tlZti.2>. # "J >y->>^«^ 
«^-5S^£^^Blf©if >7 P U >^l:<toTgf$§t^ 

«fc5&ifcfl2©0l]£:0 1 6 KjR-T. ClcDf?iJT«. ^-tt 
[0 0 5 3] i^-tt©R^tt. {S^^{f^Wtf-^*ftf 

-^mA„i=M-r«. isnifem^otr-^^e-i'is 

*§A h ,CDJt-trS)-2), cotfc*«/h$^e. JPU-y>>^» 
ro^-tt*i|fi]±b, Ktt\zz.<D)£tfJz&^m* ft 



(12) 



0-83977 



[0 0 5 4] 1$— tt<DRg£ffr£-r-5CMP$E@£0 1 
7fC^T. 2 d^T n * > h ©ftil 

S:^-^U-^lC«^-r^^^Bl 6 0£^tf. 3>tT 

pet, ntffltLTttMKm-snfcx-f s?^;p«»«ia 

£>&HT«fc</>. ^£11 6 Ott. fftf^Xyi/ 

[0 0 5 5] 1$— tt©R*£fefiTf -SfctfJt;:. 3>bfa 
-^15 011 018 K:ST«^«31-tO*fiO«fl6€* 

IT. 3>tfi-?l 5 0(t 2 00yny5A°Ii/4 

a*> h-Ax?^;^, -r^ct>^S5)lfe7^;i/^ 1 5 2 £ 
lifi^^M i 5 4t**8i/T^4. nm^Ly-<)v 

^15211 19HS*«**tfWHife«*©HSR*»1» 

1 5 4tt» # 

T*ft-r-6J;'5fc. tftfUiASi:. PHKaft*«*» 

r&to-fe. Ha«^©wjH#**-rntf. a>fat.7 

[0 0 5 6] @19© (A) tej£IR(D£EHa>£#&*l& 

©±lC^T<^&^£<fc£*LTU&©K:&S£tl/fc 

^W15 4«{£J^&/&#£S&LT^©fliJ©J15&R£ 
StIL, 01 9© (B) {C^-r^WtiJ^m^^^^^-B- 
5. bmsk:. l 5 2tti(GRl«»S#*aK 

L/T^OiOHiftR&iftL. 019© (C) 
[0 0 5 7] 3>ea-?15 0tt, 7^M15 2i 

1 5 4©ai^ff^<Dtf-^^tf-^}i*s^^n-g-*nsi|^ 

T-5 2 :3©tgtI8!l)£1$ll6 1 5 6 <h 1 5 8 ^*gbT^ 

5 0H ««*«^©p-pfi«tC»-r*i* 
^Kft^CDp-pJUlWit (Tfete-6. A hf /A lt ) 

r^tfj.-^ 1 5 0te^©»ii}J±£. d— 
**U^*lcB«SftJfcSHt. oSOSfl 1 6 4 fcjfc 



a.-^ 15 011 jR'J «y-»^ScD^-tt*tf|P^SS 
[0 0 5 8] i«Mftflr«a#>J y *»^**aflEfftt 

n t n s k * «fc # / s fc « « ibj * ;* ^ u - ^ am m 

T:$Z>&?iz. a>tf3-^ 1 5 0W7u±x£fr&m 

[0 0 5 9] CdTtB«Lfc«fgtt, n>eaL-^±T 
[0 0 6 0] A>K/U7-fM(J, SKStffHcStiiT 

<#3©«rtt (-r&fr*.. +^»-r £#«*§) 

A* > FA X 7 ;P * © R#Fb1 T*S5, 
[0 0 6 1] ®^^£7^JP^7t7^-^^^-r-5fciie) 

—J\) <T>—rtyJ- (m*-\Z2 5ft) **fTLT#'Jy-> 

fcisfttt, ^«©«?x-Atc«-rsfflii3tfia*¥i3-r-5« 

SW>HAX7-c;P5'©WllSt^^b. 
[0 0 6 2] ii5Jl^(f^©^K©:«. l^#<D^rte, -T<t 



(13) 



#W¥l 0-83977 



f^xyH K3l;b*l5&^±© 2 ,££v-i?T'£-5<fc 

%z>£?\z. Qmizsmit-zzz, -e©7^;i^ 

[0 0 6 3] ^n-feX • Xprocess signature) 
CtatCkcT. ^©ifc^tt. fiBfPfRlcHbTSMSffP 
*©lM>lfc» StttB£ftfc«* 

at) a*^flferissnfctj-'r>*ittt'r**qs4:UT 

■$ij«/is>ifrty K*i^*tlfcO. SPrbWW^©* 
7'J*CMPgIttfflt5i& 1 ^U-^tt, ^© 
«Htt, «B3^*fr-r-5#U y-»y©RfcWSfcflUB 

s. cne>©^{b&^m-rsctc«tt3T, si^ti 
[0 0 6 4] ±E*«»«Tt4. =f»^-mm^mtn^ 

>^a«t»«©^— tt©RSE*^OHi-r. ens©* 

tptt*»&©-rntt. *t«j8«a*bv>ff*#-f >h*»sjft 

[0 0 6 5] C M P^iCt-f >5 Sfflt5*S$i 2 

o© (a) ksu zz-x-wtwrz. ma, mm^mm 

It** C t#4»oT^5 CM P8ti:»LTTjMr« 
0) . ^^7-A*«*3gf^i(i«||fc»*^5^©ftJttt, 

*©«(act— je©f^iR«iBK:»u-c-y--'f >*fp 

©JP£©5 0-1 0 0 %<Dffl-Wx.— A*jPU yi/>ff 

[0066] $fwienfe«, f^fi£^nfc&^^6§i 



arrsi$jt©»«a»Hiiii*n <xry72 5 2) , w* 

^©^Bttffi^f¥«-r-5fc©©S«PiL-T. 
■5fc*tCfBtt^n-5 (X5ry^2 5 4) . ftttUT, 

aK£*3-tt©R*£T*0. P9*tt>±IS©J:5»C. 

[0 0 6 7] E2o© (b) £#jnr s<t, tft». tatft 
sftft*<> (^fctt»ta$nfc#®) ss^t. m& 

a-ra4*«*-e©«fLv»t)--f >a>6»wts wf?^ 

2 6 0) . ttW**lfctM»tt, Jfcfc, BltSttfc***© 

&1*«©izy h©tt»*ttr3«n^^>h*«. fatten 

ifi©0fffi©««rt»'»*«^. -£-©&BfcJjS<33Kf£I(jL 
T*5D, *fcfto£xWN©J(&3©fc©fc-t©{E««:W 

6) o C©^D-tX*Sift{b-rn«. 3>Ka- ^tt, 

3t©*«nfc**«^. 8i^tti«iHi^Tff 

©P^gfCttLT^U— ^(Cg^tl-S (7x7^2 6 

8) . mjEmm\t, zru-tx&tti&t&mpuzzi&m-rrc. 

©**■*, Ittt/Vy A. t>atirr&«£BM 

[0 0 6 8] 

t»IC«t«***t7 r >'3 ^il/TfeWAt* (X 

7 7^2 6 2) . *«$n«w*tt, »a*nfci*» 

S> ttWSnfc&«©1*«©iSfl»©gK£LT«*T?# 

[0 0 6 9] #JH. m$mfS.V7)V9't A©±E ; En^ 
CMPgIfflH5*>©^atxn7^-^^ 
V KEETjUSSS, IrAyfX^'JOftffl) CMPyntX 



(14) 



0 -8 3 9 7 7 



[0070] im >js^e*ffi<&tttH-r^x 

<«*.«. 1. 2 ©WS^tfSjEW-J&tf, /^->B* 
^«r»8Mi-t©teOliI««P*f7;P^UXA, *&tt*Mi 

[0 0 7 1] 4-^U-^tZ«fr«^F»M-ttfll <« 

^mmmmxit. n^a-***, ^a^t^-^u-^ 

TgsB©ttfi £ ^ n ^ — -5 . 
[0 0 7 2] fcis. SJS#K:tt»ftlOSEtlS*«eoT, * 

^ u - * sea: t i m m \zmm * fc at* ta-r * 

[0 0 7 3] &m&&m-?2>tcib<D&Mmi&]&m 
©fctat-rssass^tj. Ay Httwtu- tf-t- 

13 2 1 CD (A) IC*?*. CCD«^. P— *f-=f»»3 
2**6-5Bi*Sn*^— tf-tf— A3 4©— g&#. /ty H 
2 2^ilLT, SiStf-A 7 0 2Sff£L, tf— 
tf— A 3 4 CO— g&tt/t •;/ K 2 2 ©«H 7 0 4 TSW L 
T, SWt'-A7 0 65Mt5. £©E»k*-A7 0 
6tt» 5 s — ^«^+t*^«ct)©iaSK (DC) y7h*t 

sfc-r-s. 02 1 co (b) tccico^y' h^^-r (HjiesYtcD 
#;n-*<iiflp^ns. DCy7Mi ^-fmnvm® 

8&#©)SM?tT-F^££1;3. 5 s — ^flWrtfttB** 

L&VMfi 0 . y -f 

(DtdtXDDCzs? hra^©J««tt»£*BIlirc**. D 

TU*}*:^. DCj£#£«^WKBiJ3i*Lfc9Rf$*L 



^SB#©&{fc£t>fce.-r^t>Ln&<^. dc->7 

5 w^ffi^M £ *i -s . 

[0 0 7 4] @2 ICO (C) fC^-T«tptC, r%y H 2 2 
©*«©ft*«)«-r*«»Klt*® 7 0 4' Z. £ 

l:ioT, ^-©SSd^cORW^^S-r^^iA^JB^ 

B>J«*n*. uOffiM7 0 4' tt. #«|U-!f-3t 
7 0 8 W^cSB^^r^F^tf- 3 2 ©#l*]fcRlfr3©-Ctt& 

S8, i£fc®7 0 4' S:a®-r-5©-cr. -etllCfccT-icr© 
[0 0 7 5] 0 2 1 © (D) tt, &«tffi 7 0 4' 

[0 0 7 6] V»*»»cLTlt*ffi*fP*3&»tt*LfcWB-C 
fitted. #y r»^'> H©Sffi©5g#ifi^-y->^-Y 

H©^^^U^ft!l©ffiS©^T*f^^Clt*tT^S 
<, *fgB^(Ojgffl$6Htt1fW«*©3igH»c^«$n^>. 

[si] tt*a»sft*t<5««fbWJ y 

(CMP) «S©flSHT&«. 

[02] **wK«toT«i«*tifc»j*i«asii*#-r 
[03] (a) ~ (d) ^-n-^n, 0 2©g@©s 

a«-©*Jfi»tt©WfiBKiaT» 0 , (E) tt, 03© 

(d) <Dm&ftiz&m2nzmw-7 ; 7t?<D¥-ffimmx'& 

0. (F) «, 03© (D) ©^gB»©Tir>^U** 

[0 4] 0 2©ge©^gB»©»fEB&0T-&oT. 
tf — =F*W-©3 >#-^ > h£t u— tf- tf— A U 

[0 5] 02©gfT-j5lI^nTV^^ICD, ^7>^ 
^fbtlOi-/N©»fEBlg0-rfeoT. ^x-/\±tC»§§ 

[06] 0 2 ©^g©7 p 7^->©¥ffiB§0T*oT, ^ 
tt>f-77^i©r»l, :fc«fctf-fe>-9-<tU— tf— 

[07] 0 2 ©SB©7 p 77^>©¥®0T*$)oX. 
-fe>-y--7yi7 r i©r s T. *3«k^ir>ifiU— tf— i©^ 



(15) 



&ffl¥- 1 0 - 8 3 9 7 7 



[0 8] *^Bj(c«kSE^Wx-^iR«^i*<Dattl0T- 
[E9] (A) 43«ktf (B) tt. ^7>?ttt'7i- 
Zo7-*m^<nmM&m&7f;?>/5>yT'$ > K>. (a) 

^©*#M£«-*-^:7. (B) tt. ^<D«[#GI©a£« 
£ tlfcffl £ *f ^ 5 7 X' & Z> . 
[110] (A) «. ^fgBJftCfcS. ^7>^ifkl^7 

iST'5^|o]^S(backward-looking method) Cby*uy9 
0T&9. (B) tt, *%^t«t-5. y5>^tbTCD 
SEffcfj^x W\©gHfci&5Jf f* CM P ^D-tXT 

^Sr^T-5itT(6]^ffi(forward-looking method) ©7 

[ill] (A) ~ (C) «. 0 2©£§Bf::J:oT#lS 

*©, ^fliiisssf-fe^^-^fflasnfc^x— yN©»f 

®B§0-C&oT. (A) «. 

x— A£trU (B) 7 p P-bX«H«'t 1 KP$<^^x 

-a£*u (o a, w-m.im&iziB.^'y x.—/\&7R 

[012] aMgijHJCfc*. ^SflUiBSJ#%/X^->jQa 
£ tlfc^ x— A * ¥-iB<£T -5 ifc#>© C M P Zf O -fcX Tfc 

[013] A^->fiaasnfe^x-A<DJpiB<tR#r H 1^: 

mzt>tzz>. iz-if-wi-* e of 

[0 14] *S-a-fX©«iS*fctt!B<H 
■tztzitxD, CMPXn-tr^co^^^-r-s^rtecoX 

DS/£0T&£>. 
[0 15] (A) ^BKRSK/JvgU— »f— tf— A# 
WWStlfc, i7x-ACIRBB0TJ6O, (B) 3E 
S^RS^^gU— tF-bf-A^MSt^tlfe. >}x-A© 
»rfflBS0-T?<&£. 

[016] zr?>>7mmvx.-t\*n<-?z>isa-rmm 



[0i7] tonh-£. ^F*«-afe»©a*«^*<!¥«, 

S J: o \z 7°u Vy A £ titz n > tf ^-^ t S^tt. 

[018] i$-&&w.mte>m-v:E=?-T2>rzit>izn 

[0 1 9] (A) ~ (C) «>H?£ff-«^©0iJ£^U -t 

n^-*n, {&h & a* > h a x 7 ^ ^ ^ ic <t o Tjg& $ n*i 
«©^*ti-«^£. f§!^&A*>hv?x7^;u^(c<t^T 
at $ nfc^ vT&mm n £*-r if ? ? -e & z> . 

[02 0] (A) i5«fcZ* (B) tt, CMPg§g©lM> 

^Tffin0 T * -5 . 
[02 1] (A) tt. #Ur»^7K^i:LTffi 
0 2©gg©5g^#©||;!ffi0iJ©»r®lg0T<&-o 
T, Ay K©K<Mfr<=>©Kfcf£^-r0T-*9, (B) 
tt. (SAUK***-* U— !f-HF»W-38»6©5*-^«^©« 
gS^W^-T^y 7T\ 02 1© (A) ©^|J£^I§©A 

€.iC15*^-r^^7. (C) tt« R*f£ffl;t£;fc46 

yKfcttJSbfc. 0 2 ©&g<D5ggB#<0SI«6tfl©»rffilll& 
0. (D) tt. mffl\ztt-?Z>\/— «f-fl*fh&*S©5*- 

.^{f^<D^^^i!j^^-r^77-e*o, 02 icd (c) 
[&^©g91] 

1 0-««{k;#W#U y ->>^> l 2-#'J-r»^ 
?H, 14-^x— A. 1 6-^5f>, 18-7 p 5f 

2 2 2-feSI, 6 0 0-X7^. 6 1 
2-ID, 6 14-»fa, 6 3 0-IP (&im 

□ ) , 6 3 2-fflO (I21P) . 
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if#W¥l 0-8 3 9 7 7 
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ftfflW^l 0- 8 3 9 7 7 



[0 10] 
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[0 15] 
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im 1 4] 



5 0 2 
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(24) 



0 



[019] 




WfflW- 1 0-8 3 9 7 7 



[H2 0] 



(A) 



2 5 0 



2 5 2 



2 5 4 



2 6 8 
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2 6 0 
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2 6 4 
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[02 1] 
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t&m^l 0 -8 3 9 7 7 



U-> /if, /-X 7* :7t-* — U-7h^f, P-H 20422 

XhU-h 617 



(28) 



temW- 1 0-8 3 9 7 7 



IWfrB] ¥fi£l 3^4^ 1 30 (2001. 4. 13) 

I&H#*H #BB¥ 1 0- 8 3 9 7 7 

[iilBl ¥fi£l 0$3fl31B (1998. 3. 31) 

[^m^m tem&vt'jk® 1 o - 8 4 o 
imm&m its¥9 -221737 

H01L 21/304 321 

B24B 37/00 
[F I] 

H01L 21/304 321 E 

B24B 37/00 C 



[J§/±i B ] W-ffe 1 2^1fl70 (2000. 1. 7) 

i^mmiE 1 ] 

CM *B 1 7 ] "J y > > ^glffl © U 

1 »S^&5f2 0^ffi5tt5l 2 SB 

km p \z @£ $ ftfc*nw \zmmtt. 7? if t. *m ■& # 



Uy-»y/iyF. 

i 8 ] m&®>m<* m# u y ->>^t5^*-r 
s^nt. ks§iii cpm-ssg 2 liters 

«17 CE«©#U y is>9r\y F. 

wat-sw^jgi 8ke«©#u 9 1\? f. 
[»*b 20] kwp©k^ 1 u y»jr 

2 i$#«fc 0 t>**lr»»*3!l 1 9 JcKHOtfU y 
y F. 

>^AyF. 



HgttJB] ¥fi£l 2¥2H 1 7 0 (200 0. 2. 1 
7) 

[^tt*IIE 1 ] 
[*tIEtt*«&«] WMW 

i ] mmt^mx u y -> > t/mmm u y 

*P U y v > £ . 

WEst?uy-»^®K»rit*n. m 1 ©^-te^ftoif! 1 

>£^tfHf!P<h. 

itffEMPOfijESg lt^ya >rtfc&B&4&£tlfc:Sg 1 
SirSraprofifrESil2-fe^->3 X^fCteBft*;* 



y -y>tft\v F. 

TW. »*^1 IcBIKCDatfU visyVKy F. 

1 \Z&m<D# U y */>ifrt v F. 

■caetlT^ft, M*^3 KEttotf'J y 
F. 

[»*3S5] ttrE^7^(Dfl5EmigB»^WEB8P© 
y' yro f5E^ 2 gB##mrEISJ P©itaS 2 -fc ^ -> a > £ 
9/\v F. 

[W#JM6] WE^^OiEftlS^. WE#U 
y->>yHim-ffi-C»*±B5£$tr, »#Jg 5 KE« 
<£>#'J y ->>^/ty F. 



(29) 



<f#Pl¥ 1 0 - 8 3 9 7 7 



*JS 6 leasts©* U y y F. 

«©*y yssytrny F. 

M#S10] WEBJt^IW*. MfiUA±CEiS 
*ifc»**m*£tr, M&g 1 tcE*©# 'J y 
v F. 

[»*js i i ] ««{b*tt#u y •»^giffl©*u 

# u y v > im * *rr * Ml i s t . 
iD^iM fc«»-r « MS 2 m t. . 
jKr£M§lM43«ktfiWEM§2Ji£fliIU M?i©l$r®tt£ 

©BffBSf SfctJffiEIS 2m<DW,2fflUk Z-Stsm a t . 
ffiEHPi'EBSft. •fflEWPWIWEMIi-tr^v'a >rt 
Cffi«ft»*n&*lffi»t. MEMP©WEMS2-fei7 
->a >f*Jlc-EE^J?)$tifcMI2gg»i:^#-r^.7 p 7^ 

U y s s>9t\y F. 

c«*jsi2] ttEJBiJiJWBi^aP^-^aije* 

»*Jg 1 1 KEfcOtf'J y-»{frty 

F. 

MP^MSl©^-»*^MSl-b^->3>, 

yis>i/Ky H(cflEMP^^-r-5X^-yy<i:, 
^KWKjtfEfr:/^^, WE^^y^WEBflPWWE 
Klt^/ya >ft»c&BftJe>;**l*:Sg 1 ffi^&ittGBB P 
©ME*2-fe*->3 >rtiC&gfc&$*lfcMI2g|$#££ 



(ttE7 r 5y*lttEP8P»:H^'r*Hffi^5 l y^t. £fi» 

* * * y v -> > y/t h Brfrtm. 

[St^l 4] (HEHJBXT-y^**, WE^9y*» 
if^T'HtlEMP{c@5t-r-S7.^-y^^tj'. W^JRl 

[flt&lU 5] ilBiiO£Ifi!S1-5Xry^ ME 

* 'J -y > y F <b fc**. r y -7* 

^tr. w#js i 3 fcE*©#u yi/yvny yt&i&s 

[»*JI 1 6 ] lWERfcSX-jry 7^ WE* U V ->> 
K©Mll@^e.WEMIl-bi7'>3 >*K?*-r^X 
"ryft. WEjR'J ySs>#Kv K©M5 2Jl7J>6FfflEMS 
2-b^->3 >£|*3rrsX'7-y M$|15 
CE«0* 'J y ~/>ifny FJB(fc&ffi. 

C«*«i7] ««{b¥tt#yy->>^g«ffl©#y 

K*#C»«K*n*:MPT»oT. KMPtSMIl©^-)* 
£#-<)-£?g 1 2 ©^-teSr*-rSMI 2 » 

#*#f*. KHPt. 

tffi P tifcHH ft league y 9 ^ <h Sffi A 2. * 

y vi? f. 

J« 1 7 tBiO#'J y y>^7 F. 

jra-r*»#s i s »cB«©#y *j*s>>tnv f. 

[|f^3H2 0] KHPOKSIl«»36*ttsRy y^>^ 

2«»J:0t)*#^»*«l 9CEtO#'J visyif* 
y F. 

£*K«»Cffli;*SK:»*ai#JIU 7 CEtOjR'J yv 
>^/1y Ho 



